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Metric Conversion Chart

Into Metric Units Out of Metric Units

If You Know Multiply By To Get If You Know Multiply By To Get

Length Length
inches 25.4 millimeters millimeters 0.039 inches

inches 2.54 centimeters centimeters 0.394 inches

feet 0.3048 meters meters 3.281 feet

yards 0.914 meters meters 1.094 yards

miles 1.609 kilometers kilometers 0.621 miles

Area Area
sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches

sq. feet 0.093 sq. meters sq. meters 10.76 sq. feet

sq. yards .0836 sq. meters sq. meters 1.196 sq. yards

acres 0.405 hectares hectares 2.47 acres

Mass (weight) Mass (weight)

ounces 28.35 grams grams 0.035 ounces

pounds 0.454 kilograms kilograms 2.205 pounds

Volume Volume

teaspoons 5 milliliters milliliters 0.033 fluid ounces

tablespoons 15 milliliters liters 2.1 pints

fluid ounces 30 milliliters liters 1.057 quarts

pints 0.47 liters liters 0.264 gallons

quarts 0.95 liters cubic meters 35.315 cubic feet

gallons 3.8 liters cubic meters 1.308 cubic yards

cubic feet 0.028 cubic meters

cubic yards 0.765 cubic meters

Temperature Temperature

Fahrenheit subtract 32, Celsius Celsius multiply by Fahrenheit
then multiply 9/5, then add

by 5/9 32

Radioactivity Radioactivity

picocuries 37 millibecquerel millibecquerel 0.027 picocuries
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1.0 INTRODUCTION

1.1 PURPOSE AND SCOPE

The four wells described in this summary completion report were drilled to define the extent of

the chromium "hot spot" west of the 1 00-D Area chromium plume, quantify chromium
concentrations in the aquifer, support the technology deployment initiative, and support future

remedial action decisions associated with the 100-HR-3 Operable Unit (Figure 1-1). The work

scope is described in Description of Work for the Drilling Within the Chromium Plume West of

100-D/DR Reactors (Peterson and Walker 1997) and the Baseline Change Proposal entitled

"Phase 2 Characterization of the 100-D Area Hot Spot" (BCP-9721 1, Rev. 0). The strategy for

placement of the new wells and their design is presented in Assessment of the Chromium Plume

West of the 1 00-D/DR Reactors (Connelly 1997) and based on experience gained during the

installation of well 199-D4-1 (Myers et al. 1996). The remediation activities are fully described

in the interim action record of decision issued in April 1996 by the U.S. Environmental

Protection Agency and the Washington State Department of Ecology (EPA 1996). The full

description of actions to be taken in these operable units is contained in DOE-RL (1996).

This document provides a summary of data obtained from the four wells drilled to define the

extent of the 100-D Area chromium "hot spot." The information is summarized in the following

sections:

- Section 2.0 - Drilling, Construction, and Development
* Section 3.0 - Subsurface Description

Geologic cross sections are included in Section 3.0 to support discussions of site geology.
Detailed test data and field logs are included as appendices. Data in this report are presented in

the units in which they were measured.
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Figure 1-1. Newly Drilled Well and Geologic Cross-Section Locations.
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2.0 TECHNICAL DATA

This section contains descriptions of how the wells were drilled, where samples were collected,
and the analyses performed on those samples. Additionally, the section discusses the conduct of
well completion and development activities.

2.1 DRILLING AND FIELD SCREENING

The borehole drilling for this effort was performed by Layne Christensen Co. (LCC) in
accordance with a description of work (Peterson and Walker 1997). Using TUBEXTM (TUBEX
is the trademark of the Sandvik Metals Corp.) air rotary drilling technology, the boreholes were
drilled using a 12-in. (30.48-cm) bit with 10.75-in. (27.3-cm) diameter carbon steel temporary
casing to allow completion with 6.625-in. (16.8-cm) diameter permanent casing. After drilling
below the water table in each borehole, the intent was to collect three split-spoon soil samples to
verify that the preselected screen size and filter pack were appropriate, and to continue drilling
until encountering the Ringold Upper Mud (RUM). The first split-spoon samples were to be
collected 5 ft (1.5 m) below the water table, with the second and third being collected at
subsequent 5-ft (1.5 m) deeper intervals. However, actual sampling, as outlined in Tables 2-1
and 2-2, differs from the plan, because of field conditions that were encountered.

All four wells were drilled in the 100-D/DR Area (Figure 1-1) and constructed as water
production/protection wells. They are numbered 199-D3-2, 199-D4-13, 199-D4-14, and
199-D4-15.

Tables 2-1 and 2-2 show the split-spoon sample intervals, sieve/chemical analysis intervals, and
the drilling dates for each well. All drilling activities were documented in accordance with
BHI-EE-0 1, Environmental Investigation Procedure (EIP) 6.0, "Documentation of Well Drilling
and Completion Operations." A borehole log was prepared for each well in accordance with EIP
7.0, "Geologic Logging." These logs are in Appendix A.

Drilling spoils and fluids were handled according to the Waste Management Planfor the Drilling
Within the Chromium Plume West of the 100-D/DR Reactors (DOE-RL 1997). Drilling spoils
approximately 3.3 ft (1 m) above the water table were sampled for field screening analysis
(hexavalent chromium, nitrate, and sulfate). Groundwater samples were collected when the
water table was first encountered during drilling and analyzed for hexavalent chromium. All
analyses were below the release criterion for hexavalent chromium (80 .g/L) so the drilling
spoils and fluids were discharged to the ground. Field screening results for waste management
are provided in Table 2-2.

2.2 SAMPLING AND ANALYSIS

Split-spoon samples were collected from each borehole to verify that the preselected screen size
and filter pack were appropriate. In two boreholes (199-D4-14 and 199-D3-2), the formation was
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significantly finer than expected and different well screens and filter pack materials were
selected. A sample from 199-D4-14 was selected for grain size analysis (Appendix B), the
results of which were used to select well screens and filter pack material (Table 2-4). The screen
and filter packs for well 199-D3-2 were based on observations made during drilling and visual
examination of drilling spoils. The intent was to collect three split-spoon samples in each
borehole; the first split-spoon sample was to be collected 5 ft (1.5 m) below the water table, with
the second and third being collected at subsequent 5 ft (1.5 m) deeper intervals. In some
boreholes, fewer than three samples were collected due to the nature of the formation, the inferior
quality of the material being sampled (slough), or insufficient thickness of the saturated zone
(RUM intercepted earlier than anticipated).

2.3 WELL COMPLETION AND DEVELOPMENT

All wells were completed with 6-in. (15-cm) inside diameter carbon steel casing from the top of
the screen to the surface, 6-in. (15-cm) inside diameter wire-wrap stainless steel screen, and a 6
in. by 3 ft (15 cm by 0.915 m) stainless steel tailpipe with welded endcap. The slot size of the
well screen and size of filter pack material were verified after reviewing the results of the sieve
analyses and the well-site geologist's notes for each well. Table 2-3 presents drilling and
completion summary data, and Table 2-4 provides a summary of well completion materials.

Well development was completed in two stages. The first stage was to develop the wells with a
surge block after placing the sand filter pack, and before pumping cement grout, as the temporary
drill casing was removed. Well 199-D4-15 was developed using a bailer only. The level of the
filter pack was monitored with a steel tape, and filter pack material was added between the
temporary and permanent casings as needed to maintain the desired level. Depth to bottom
within the permanent screen was also monitored to determine if any fine material had entered the
well screen during the surging. This information was recorded on the Well Construction Logs
and is summarized in Appendix C.

The second stage of well development was performed by pumping the well with an electric
submersible pump until turbidity of the pumped water was less than or equal to 5 nephelometric
turbidity units (NTU). Pumping rates were less than 70 gal/min (266 L/min). All well
development water was collected in a purgewater truck. A pressure transducer placed above the
pump intake monitored the drawdown and recovery during and after the pumping.
Measurements of drawdown taken during final well development provide an initial indication of
expected well response during operation (Table 2-5). After the pump was removed, the depth to
bottom was measured to see if any fine material had entered the well and settled into the tailpipe.
Samples were collected for Cr*6 , pH, specific conductance, temperature, and turbidity during
pumping and were analyzed using field instruments. See Appendix D for a summary of this
information.
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2.4 SURVEYING

A final well location and elevation survey was performed by Rogers Surveying. The results of

this survey reside in the project file and are summarized in Table 2-3.
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Table 2-1. Soil Sampling Summary.

Well Split Spoon Split Spoon Recovery and Drilling Dates

Number (fbls) Comments Start Finish

80.1 to 82.7 69%; not sieved
199-D3-2 84.3 to 89.1 41%; slough; not sieved 8/18/97 8/21/97

90.9 to 94.1 43%; not sieved

80.8 to 84.2 100%; 65% slough; not sieved
199-D4-13 85.3 to 88.8 62%; 80% slough; sieved 8/11/97 8/13/97

91.3 to 93.9 58%; 75% slough; not sieved

80.7 to 83.2 100%; 60% slough; not sieved
199-D4-14 87.6 to 90.1 100%; 48% slough; not sieved 7/31/97 8/2/97

93 Cyclone sample; sieved

199-D4-15 84.8 to 87.4 100%; 35% slough; not sieved 8/5/97 8/7/9790.3 to 92.8 100%; 24% slough; not sieved

fbls = feet below land surface

Table 2-2. Waste- Management Soil and Groundwater Sampling Summary.

Well Sample Sample Cr' NO, SO 4  Cr' Sample
(199-) No. D eth (mg/Kg) (mg/Kg) (mg/Kg) (mg/L) Matrix Comments

D3-2 BOLNBO 8/19/97 64.9 ND 120 8 -- Soil
BOLNB5 8/20/97 80.7 - - -- 0.001 Water WL at 77.4 ft

D4-13 BOLNB1 8/12/97 76 ND 216 96 -- Soil
BOLNB6 8/12/97 81.4 -- -- -- 0.01 Water WL at 76.8 ft

D14BOLNB2 7/30/97 74 0.4 536 208 -- Soil ______

BOLNB7 7/30/97 81 -- -- -- 0.017 Water WL at 78 ft

D4-15 BOLNB3 8/6/97 78 0.08 200 256 -- Soil
BOLNB8 8/6/97 80.3 -- -- -- 0.01 Water WL at 78.1 ft

a Waste can be disposed to ground if concentration is less than 0.08 mg/L.
ND = not detectable
WL = water level
All samples collected during drilling; analyses used to guide soil and water disposal.
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Table 2-3. Drilling and Completion Summary.

Drill Finish Casing Sreen b Screen Water Level at Surface North/East
Well Depth Depth Size Slot Interval Completion Elevation' Coordinates'

(fbs) (fbls) (in.) (ine (ft) fbls Date (brass cap) (Center of casing)

199-D3-2 110.5 105.1 6.625a 0.02 82.1- 77.4 8/28/97 142.845 151166/572454
102.1

199-D4-13 101 94.8 6.625a 0.04 71.8- 76.78 8/16/97 142.942 151424/572666
91.8

199-D4-14 101.9 99.1 6.625a 0.02 76.1- 78.03 8/2/97 143.467 151642/572840
96.1

199-D4-15 105 100.6 6.625a 0.04 77.6- 78.08 8/9/97 143.658 151425/572937
97.6

a Carbon steel
b Stainless steel wire wrap
c NAVD88 (values rounded to 0.001 m)
d Washington State Plane Coordinates, NAD83(91) (value rounded to I m)
fbls = feet below land surface
NS=not surveyed

Table 2-4. Completion Material Summary

Secondary Primary
Well Cement Filter Pack Filter Pack

Depth' Sizeb Bags' Depth' Size" Bags'
D3-2 0-71.9 NA NA NA 71.9-108.9 10-20 54

D4-13 0-56.6 56.6-61.8 10-20 2.5 61.8-90.2 8-16 38.5
90.2-100.3 8-12 6

D4-14 0-60.9 NA NA NA 60.9-100.1 10-20 44.75

D4-15 0-62.6 62.6-68 10-20 2.5 68-104.5 8-16 34.5
a All measurements in feet below land surface
b Sieve sizes are U.S. Standard

One bag of sand is approximately equal to one cubic foot
NA = not applicable
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Table 2-5. Drawdown Measurements and Field Screening During Final Well Development.
(Page 1 of 2)

Pump Drawdown Pump Cr" Specific Conductance Turbidity
Well Te (ft) (gal/me) (pg/L) (pS/cm) (NTU)

199-D3-2 0 -- 30 -- -- --

1 0.038 30 28 290 7.92

26 0.079 60 20 287 0.46

41 0.079 60 19 286 0.53

Depth to bottom from top of casing: 108.6 ft top of casing (TPC)

Starting water level: 81.08 ft TPC
Pump intake: 99.7 ft TPC
Stickup: 3.7 ft
Saturated screen: 20 ft
Total volume pumped: 2,220 gallons

NTU = nephelometric turbidity units

Pump Drawdown Pump Cr" Specific Conductance Turbidity
Well (me) ga/ ) (pg/L) (PS/cm) (NTU)

199-D4-13 0 -- 26 -- -- --

15 11.2 26 519 506 56.6

26 8.0 20 841 507 1.5

41 9.2 20 790 507 1.0

Depth to bottom from top of casing: 98.42 ft top of casing (TPC)

Starting water level: 80.74 ft TPC
Pump intake: 94.2 ft TPC
Stickup: 3.1 ft
Saturated screen: 14.28 ft
Total volume pumped: 1,550 gallons

NTU = nephelometric turbidity units
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Table 2-5. Drawdown Measurements and Field Screening During Final Well Development.
(Page 2 of 2)

Pump Drawdown Pump Cr+' Specific Conductance Turbidity
Well (ft) (gam (g/L) (pS/cm) (NTU)

199-D4-14 0 -- 26 -- -- --

1 3.75 26 438 415 3.56

32 6.5 35 553 410 1.18

52 7.4 35 610 410 1.30

Depth to bottom from top of casing: 102.59 ft top of casing (TPC)
Starting water level: 82.66 ft TPC
Pump intake: 99.0 ft
Stickup: 3.5 ft
TPC saturated screen: 16.94 ft
Total volume pumped: 1,716 gallons
NTU = nephelometric turbidity units

Pump Drawdown Pump Cr" Specific Conductance Turbidity
Well Tme (ft) (gal/mm) (pg/L) (pS/cm) (NTU)

199-D4-15 0 -- 25 -- -- --

1 0.35 25 2,190 540 5.37

25 1.3 60 1,974 624 1.30

71 1.3 60 2,040 641 0.83

Depth to bottom from top of casing: 104.15 ft top of casing (TPC)
Starting water level: 82.35 ft TPC
Pump intake: 98.5 ft TPC
Stickup: 3.5 ft
Saturated screen: 18.85 ft
Total volume pumped: 3,695 gallons

NTU = nephelometric turbidity units
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3.0 SUBSURFACE DESCRIPTION

3.1 100-D GEOLOGY

Geologic data were obtained from five borings located in the 100-D Area: 199-D3-2, 199-D4-1,
199-D4-13, 199-D4-14, and 199-D4-15 (Figure 1-1). The Hanford formation, Ringold Unit E,
and the RUM unit are the three stratigraphic units encountered at 100-D (Figure 3-1). The RUM
was not found in boring 199-D3-2, either due to not drilling deep enough or not being present. A
thin veneer of eolian sand overlies the Hanford formation at wells 199-D3-2 and 199-D4-13.
The ground surface at wells 199-D4-14 and 199-D4-15 consists of backfill material from
previous construction activities. For further geologic information on the 1 00-D Area see Lindsey
(1993).

The Hanford formation ranges in thickness from 43 to 62.5 ft (13.1 to 19.1 m) in the l00-D Area
where the subject wells were installed. Generally, the Hanford formation thickens to the
southwest as shown in Figure 3-1. The Hanford formation consists of clast supported
unconsolidated sandy gravels, silty sandy gravels, gravelly sands, and sands. Occasional sand
lenses and silt stringers are intercalated with the gravel deposits of the Hanford formation.
Caliche was observed on gravels occasionally. The Hanford formation is moderately to very
poorly sorted. Coarser sediments such as pebbles, gravels, and cobbles are approximately 50-90
percent basalt; the remaining percentage consists of granitics, felsics, and various metamorphics.
Hanford formation sand fractions are high in basalt with the remaining being feldspar, quartzite,
and traces of mica.

Directly and unconformably underlying the Hanford formation at 1 00-D is the Ringold Unit E
(Figure 3-1). The unit consists of fluvial gravels with minor silt and sand. It typically contains
20 to 45 percent basalt in the gravel fraction with the remaining percentage consisting of
granites, felsics, and various metamorphics. Occasionally, micaceous sand lenses are
encountered. A 2-ft (0.6-m) thick silty clay layer was encountered in well 199-D3-2. The
calcium carbonate content of the unit varies substantially vertically. Some areas exhibit paleosol
development with caliche present.

The RUM is found throughout the I00-D but was not penetrated in well 199-D3-2. In the
vicinity of the other new wells, it is nearly flat lying. The RUM is a silt- and clay-rich unit
formed by overbank and paleosol deposits. The RUM at 1 00-D is characterized by a moderately
plastic, usually non-calcareous, massive silt or clay. The upper part of the layer sometimes
contains gravel in a silt/clay matrix which may represent a transition zone to the massive silt or
clay. The wells penetrated a maximum of 7 ft (2.1 m) into the RUM; therefore, a total unit
thickness of the RUM was not determined.

3-1



BHI-01101
Rev. 0

3.2 HYDROGEOLOGY OF THE 100-HR-3 CHROMIUM PLUME

The unconfined aquifer in the 100-D Area lies entirely within sediments of the Ringold
Formation. Depth to water ranged from 76.78 to 78.08 ft (23.4 to 23.8 m) below land surface
during drilling. Except near well 199-D3-2, the aquifer is relatively thin, ranging from
approximately 18 to 22+ ft (5.5 to 6.7+ m) thick in the wells drilled under this project. The
bottom of the aquifer (top of the RUM) was not encountered at well 199-D3-2 due either to not
drilling deep enough or not being present. Table 3-1 provides the stratigraphic/hydrogeologic
summary of the 1 00-D wells.
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Figure 3-1. Geologic Cross-Sections A-A', B-B'.
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Table 3-1. 100-HR-3 Stratigraphic - Hydrogeologic Summary.

Hanford/ Ringold E/ Water Table Total

Well Elevation' Ringold E Ringold Upper Depth
(meters) Contact Mud Contact Tbis date (fbls)

(fbls) (fbls)

199-D3-2 142.845 64 NA 77.4 8/28/97 110.5

199-D4-1 143.247 55 98 77.27 7/30/97 105

199-D4-13 142.942 51 95 76.78 8/16/97 101

199-D4-14 143.467 43 97 78.03 8/2/97 101.9

199-D4-15 143.658 50 100 78.08 8/9/97 105

a Elevation of brass cap (NAVD88)
fbls = feet below land surface
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Samplu WELL TEMPORARY

Method: Air Rotary - TUBEX Method: Grab/Split Spoon NUMBER: 199-03-2 B074 WELL NO: None

Driling Additives

Fluid Used: Air Used: None Coordinates: N 161,165.66

Driller's WA State Coordinates: E 672,45.96
Name: Willie Franklin Lic Nr. 1429

Drilling Company Start

Company: Layne Christensen Location: Salt Lake City, Ut Card S R19376

Date Date Elevation

Started: 18Aug97 Completed: 02Sep9
7  Ground Surface: 142.846 m Braea Marker

( i o f ca Rg 0 on- 1ct79
Depth to Water 77.4 ft 28Aug97
(Ground surface)

GENERALIZED Geologist's LogSTRATIGRAPHY

0- 1.5 ft: Sand
1.5 -64 ft: Silty Sandy Gravel - Hanford/Ringold

Contact at 64 ft.

64 - 70 ft : Silty Sandy Gravel

70 - 72 ft: Silty Clay
72 -81 ft: Silty Sandy Gravel w/ caliche

81 - 86 ft: Silty Sandy Gravel

86 - 92.5 ft: Poor Cuttings Returns - No Data

92.5 - 109 ft: Silty Sandy Gravel

S109- 110.5 ft : Silty Sandy Gravel w/caliche

n wI

,'I
Eievation 0& -een .--'137(top of casing) 010ct97
Height of Reference Point Above
Ground Surface: 0.94 m
Depth of Surface Seal: 71.9 ft.
Type of Surface Seal: 4x4 Concrete Pad

Fill Casing Screen
0-82.1ft:

6 inch
6" Carbon Steel

Thd FJ Csg.
0 - 110.5 ft:

10 inch
10-518" Carbon

Steel Temp. Csg.
Thd.

0 - 71.9 ft :
12.25-inch hole
Cement Grout

71.9 - 105.1 ft:
12.25-inch hole

10-20 Silica Sand,

82.1 -102.1 ft:6 inch
6 .Wire Wrap SS

x.020 Slot - Pipe
Size

RCE||Min

-

. -

1wc

110.5 ft: Borehole drilled depth

0 - 110 Ift : 12.25-in. 10-3/4" TUBEX
Sys. (4.5" x 2" Reverse Cir.) - 10-3/4'

C.S. thd. Csg.

Drawing By: JEA
Reference: Hanford Wells
Revision: 0
Revision Date: 24Oct97
Print Date: 29Oct97

C-1

C,

S
0

2

0

W

102.1 - 105.1 ft:
105.1 - 108.9 ft: 6 inch
12.25-inch hole 6" 304 SS FJ

10-20 Silica Sand Csg.
108.9 - 110.5 ft: 105.1 - 110.5 ft:
12.25-inch hole 10 inch
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling ample WELL TEMPORARY

Method: Air Rotary - TUBEX Method: GuabdSplit Spoon NUMBER: 199-4-13 B3071 WELL NO: none

Driling Additives

Fluid Used: Air Used: None Coordinates: N 161,424.47

Drillers WA State Coordinaw: E 665.86
Name: Willie Franklin Uc Nr 1429

Dotling company Start

Conpany Layne Christensen Location: Salt Lake City, Ut Card 0 R19375

Date Date Elevation

Started: 11Aug97 Completed: 02Sep67 Ground Surface: 142.942 m Brass Marker

Elouotinn of Reference Point: 143.83 m
Depth to Water 76.78 ft 16Aug97
(Ground surface)

D Geologist's Log

0 -2 ft: Slightly Silty Sand
2 - 16 ft: SfIty Sand Gravel

16 - 43 ft: Sand

43 - 51 ft: Silty Sandy Gravel - Hanford/Ringold
Contact at 51 ft.

51 - 66 ft : Silty Sandy Gravel

66 - 67 ft: Gravelly Slity Sand
67 - 85.5 ft : Silty Sandy Gravel

S5.5 - 87.5 it: Sand
87.5 - 95 ft: Silty Sand Gravel

95 - 101 ift: Clay

n I

101 ft: Borehole drilled depth

0 - 101 ft: 12.25-in. 10-3/4" TUBEX
Sys. (4.5" x 2" Reverse Cir.) - 10-3/4"

C.S. Thd.Csg.

(top of casing) 010CI97
Height of Reference Point Above
Ground Surface: 0.89 m

Depth of Surface Seal: 56.6 ft.
Type of Surface Seal: 4x4 Concrete Pad

Fill Casing Screen
0 -l101ft:

10 inch
10-34" Carbon

'Steel Thd. Temp.
Csg.

0 - 71.8 ft:6 inch
6-sir Carbon

Steel Thd. Perm.
Csg.

0 - 56.6 ft:
12.25-inch hole
Cement Grovt

56.6 - 61.8 ft:
12.25-inch hole

10-20 Colo. Silica
Sand

61.8 - 90.2 ft :
12.25-inch hole

8-12 Colo. Silica,
Sand

90.2 - 94.8 ft:
12.25-inch hole

8-12 Colo. Silica
Sand

94.8 - 101 ft:
12.25-inch hole

8-12 Colo. Silica
Sand

6 inch
6" SS Wire Wrap
x .040 slot Pipe

Size

91.8 - 94.8 ft:
6 inch

6-5/8" 304 SS

C-2

0.

0

-

I

I

Drawing By: JEA
Reference: Hanford WlLS
Revision:
Revision Date: 240ct97
Print Date: 290ct97
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WELL CONSTRUCTION AND COMPLETION SUMMARY

Driling Sample WELL TEM
0ORARY

Method: Air Rotary - TUBE) Method: GrablSplit Spoon NUMBER: 1994D4-14 B8072 WELL NO: None

Driting Additives
Fluid Used: Air Used: None Coordinates: N 161,641.64

DriBers WA State Coordinates: E 572,839.81
Name: Willie Franklin Uc Nr 1429

Driling Company Stan
Company: Layne Christensen Location: Sait Lake City, Ut Card #- R19375

Date Date Elevation
Started: 28Jul97 Completed: 02Sep97 Ground Surface: 143467 m Brass Marker

IivnnO tyrnc an e.ni

Depth to Water 78.03 ft 02Aug97
(Ground surface)

GTRA DPHY Geologists Log

0 -4 ft: Silty Gravel (fil mail.)
4 - 13 ft: Gravel

13 - 23 ft: Gravely Sand

23 - 37.5 ft: Sand

37.5 -43 ft: Silty Sandy Gravel - Hanford/Ringold
contact @ 43 ft.

43 - 78 ft: Silty Sandy Gravel

78 - 80 ft: Sand
80 - 82.7 ft: Silty Sandy Gravel
82.7 - 85 ft: Sand
85 - 89.8 ft: Silty Sand

89.8 - 93.5 ft: Sand

93.5 -97 ft: Silty Sandy Gravel

97 - 98 ft: Silty Gravel
98 - 101.9 ft: Clay

Drawing By: JEA
Reference: Hanford Wells
Revision: 0
Revision Date: 24Oct97

--

101.9 ft: Borehole drilled depth

0 - 101.9 ft: 12.25-in. 10-3/4" TUBEX
Sys. (4.5" x 2" Reverse Cir.) - 10-3/4"

C.S. Thd.Csg.

Elevation of Reference Point: 144.34 m(top of casing) 01Oct97
Height of Reference Point Above
Ground Surface: 0.87 m
Depth of Surface Seal: 60.9 ft
Type of Surface Seal: 4x4 Concrete Pad

Fill Casing Screen
0-101.9ft:

6 inch
10-3/4" Carbon

Steel Thd. Temp.
Csg.

0-76.08ft:
6 inch

6-5/8" Carbon
,Steel Thd. Perm.

Csg.

0 - 60.9 ft:
12.25-inch hole

60.9 - 96.12 ft:
12.25-inch hole

10-20 Colo. Silica'

76.08 - 96.12 ft:
6 inch

6" SS Wire Wrap
x .020 slot Pipe

Sand

96.12 - 99.11 ft: 96.12 - 99.11 ft:
12.25-inch hole 6 inch

10-20 Colo. Silica &/" 304 SS
Sand

99.11 - 101.1 ft:
12.25-inch hole

10-20 Colo. Silica
Sand

100.1 - 101.9 ft:
12.25-inch hole

Fill

I
C-3

0

S

0

S

I Print Date: 290cw97

Size
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WELL CONSTRUCTION AND COMPLETION SUMMARY
Drillip, Sample WELL TEMPORAR"
Method: Air Rotar: - TUBEX Method: GrabISplit Spoon NUMBER: 199-04-15 68073 WELL NO: None

Driling Additives
Fluid Used: Air Used: None Coordinates: N 151,424.86
Driler:s WA State Coordinates: E 672,936.4Name: Wiillie Franklin Uc Nr. 142C9dfltSE 7,956

Driling Company Start
Company: Layne Christensen Location: Salt Lake City, Ut Card t R19375

Date Date Elevation
Started: 05Aug97 Completed: 02Sep97 Ground Surface: 143.658 m Brass Marker

Depth to Water 78.08 ft 09Aug97
(Ground surface)

GENERALIZED Geologist's LogSTRATIGRAPHY 9

o - 18 ft : Silty Sandy Gravel

18 - 24 ft: Gravely Sand

24 - 27 ft: Silty Sandy Gravel
27 - 31 ft: Gravely Sand

31 - 37 ft: Sand

37 - 50 ft: Silty Sandy Gravel

So - So ft: Hanford/Ringold Contact
50 - 68 ft: Silty Sandy Gravel

68 - 74 ft: Gravelly Sand

74 - 100 ft: Silty Sandy Gravel

100- 105ft: Clay

-I

I
105 ft: Borehole drilled depth

0 - 105 ft: 12.25-in. 10-3/4" TUBEX
Sys. (4.5" x 2" Reverse Cir.) - 10-3/4"

C.S. Thd.Csg.

Drawing By: JEA
Reference: Hanford Wells
Revision: 0
Revision Date: 240ct97
Print Date: 290ct97

C-4

C,
0

t

w

Elevation of Reference Point: 144.57 m
(top of casing) 01Oct97
Height of Reference Point Above
Ground Surface: 0.91 m
Depth of Surface Seal: 62.6 ft
Type of Surface Seal: 4x4 Concrete Pad

Fill Casing Screen
0 - 105 ft:

6 inch
10-3/4" Carbon

Steel Thd. Temp.
Csg.

0 - 77.64 ft:
6 inch

6-5/8" Carbon
Steel Thd. Perm.

Csg.

0-62.6 ft:
12.25-inch hole
Cement Grout

62.6 - 68 ft:
12.25-inch hole

10-20 Colo. Silica
sand

77.64 - 97.64 ft:
6 inch

68 - 97.64 ft: 6" SS Wire Wrap
12.25-inch hole x .040 slot Pipe

8-16 Colo. Silica Size
sand

97.64 - 100.63 ft :97.64 - 100.63 ft:
12.25-inch hole 6 inch

8-16 Colo. Silica 6-5/8" 304 SS
sand

100.63 - 104.5 ft:
12.25-inch hole

8-16 Col. Silica
sand

104.5 - 105 ft:
12.25-inch hole

Fill
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WELL CONSTRUCTION SUMMARY REPORT SzartDae 8/jp,7
Finish Date 9z/?7

Page i of I
Specification No. O OOG-5C - 'evNo. Well No. - 6 o7/ Temp. Well No. 1 2
ECNs: A/A Appromnale Loatoo ~- 0 W 01C /oO-De 4
Projea: 100--R-2 No*s P N Er- U .ig OtherCompam: C H
Dnlling . pan - . Geologist(s): /,. e
Driler: WI.'nP

Tamporary Caing and DAl Depth DrnlM ?ddehod/daleDiamea.
'SizeGrade/Lb per Ft. Interval Shoe O.DjA.D. Auger _ Dim. From to-- ip /u. /0 Cable Tool: Dia. From to

-_ _ Air Dia. From 0 to /I/.S-
- A.RL w/Sonic: Dia.From to

-_ Dim.From to
Dis. From to-

*fndzcae Welded (M) - ash Jont FJ) - Co uped ( C) & Thread Design Dis. From to

Drilling Fluid: A r
Total Drilled Depth / .5 Hole Dia. @ TD /2' Total Amt of Water Added Duumg Drlling: 7/7 // r
Well Straightness Test Result /VA Static Water Level: Date:

Geophysical Logging:
Sondes (type) Interval Date Sondes (type) Interval Date

Completed Weill
Size/W/Material Depth Thread Slot Size Type Interval Volume Mesh Size

r, Annular Seal/Filter PS&k
CI D< L -8. FJ tA ('e1-nk (0ew -1.9t' 8Y-x1yZ-N(oiD wife wmp SS 82.1 1' 02.1' Fr'] 0. ozo -i LL ic 7u) 1.9'., g9

i -1p 55 102.1 10. 1' Fi/ MA

Other Activities

AquierTest: A//Deve lcOkmei- Datw: 8/2.8/I / Well Abandoned:Y N V"Date:
Desepuon: mang<: 9t 30c; pm -4or- I o e ;.u4&' wN-4 Description:
0.038'<.:4wdw. ppe Allg m& 2,,

wJ5i 0. 0Z 1m

Wall Survey Data
Date: 1! 9 7 ProtectiveCasimemnon: /i3.7 en Cm rDVAst)

At 157) 1 (5--.6S3 rn
Washigton State Plane Coordnates: Brass Cap Elevation: /42Z . 7'84 ,m A/AVD 6%
C "-- * e2 = rha s s+eej s = lets '54 ee-

Vou/rve ge(cw 4-lprts: C-emievi4 euf- = B.ZS Yc {-= /C791-if-
10-20 sgi, = l.074 P .-= .7.78 4Y 3

Reported Bv: 0C 6 Ne$ Reported B JCl./

Title: (f 9 !~/L Tide: -
Signature: Signature: lfzkz4

Date: /o/zz/9 7 Date: // jo-Fj 7

BHI-EE-l S1 (2/97)

C-5
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WELL CONSTRUCTION SUMMARY REPORT StnDate / /97
Finish Date &./97

Page I of 1

Specification No. o Rev. No. WdilNo. 58o7/ Temp. Well No. /?'9-# /a3

ECN. /A Approximae £eazatn: 37-Z '//'iqP/00-/p 1 9me4f.
Prnjea /5 tfe 202'i//m oher Coramea: G2

ilingCo . (' ( Geologist(s): D.f .tlee eP.
Ddmer bA4.4

Tinporay Casing and Drill Depth Driqg Mdboide DiHlsoNet -

SiweGradz/Lbs per Ft. Interval 4 Shoe O.DA.D. Auger Dia. From to _

O- /0 /0'. A/g Cabl T : Din. From to
Air t Di. From 0 to /

A.R. wiSonic: Dia. From to
Dia. From -_ to
Dia.From - to

*Indicar Welded (9 - Fuh Joint (FJ) -Coupled (Cj & Thread Design Di. Frm - to

DrillingFluid Ar-
Total Drilled Depth / 0 ' Hole Dia. @ TD / -" Total Amt. of Water Added Durng Drilling: 5-5Z) //0' 5

Well Strzaightnaa Test Result A/A Static Water Level: 7657 Date:

Geophyuical Logging

Sondes (type) interval Date Sondes (type) interval Date

A/A -______ ________

Completed We -

Sizewvt.Matal Depth Thread Slot Size Type Interval Volume Mob Size
Azar SealFilter Pack

__*_______+3.7 1.6' F.J ,V/A . 4'/, .qc . 90.-.- oo.3 ' i oo* 2-/ 76"I ds ________ _____.___

ip win ss -7/.f3' ' . 0 1. 'p/n ro /ir e, 0i - e-' 3e.k (- md

4" sS 918'- 98' FJ/ I/A d /0 .,T j.6'./' Z /O-ZC

Other Activities

Aquifer Test: &Al// DOVotgme - Date: 12 7 Well Abandoned: Y __N _* Date:

Descnpuon: 11% - p m f Dsc"ption

Wen Survey Dots
Date: /0Z1/97 Protective Caaing Elevaaaon: / 3 . 3 i (/AVb 7

A/ " -.-. -'-
Washington Ste Plane Coordmnates: E 57X66,'1 Brass Cap Elevation: -2 .9 '2m (A/A VC)8

ConietwR-m a=carbo seel) ss= 5 .n less s ee

\/a/me.e e| rlvq4,o, s-:- r+/4ed cene,74= / 2857f q-_3 5 r -z 53

/0-2-0 0/ .7 J'q )<2. ' = 7'

IQC/0s5- 007 8-/z V, 8-/6 u/=/. / t k V' ~ W

Reported Bv Llglee es Revorted Bv . &-4

Title: eO1057 Title: - t7,.

Signature: Signature:

Date: /O Z-Z 7 Date: lie)

BHI-EE-1l1 (2/97)

C-6



BHI-01101
Rev. 0

WELL CONSTRUCTION SUMMARY REPORT Sta Date 7/2 7
FinishDate_ /2./7

- I- g Zp of 1
Specifleation No. Rev. No. Well No. /- d. Temp. Well No. B907--
ECNs: ,/ Approxmate oeiai /c7s- of /00P/ & , ie
Proje: 100- ,R-3 / 01*S"oot PAesD.2S,7, other comams :Ji

Drdllin9Comp. Le e. -'isnen Co, Geologis(s): * , /eek
Driller /f//e _______________________

Temapoirry Caing and Drill Depth Duftlag Mathodlde -ametw

*Size/Grade/(Lx per EL Interval Shoe O.DJLD. Ager _ Dia. From to
10/40 - e.5 0 . 10.9 t/L 0'' Cable Tool: Dia. From to

- Air Rotary: _ Dia. From to
- A.R. w/Sonic: Dia. From to

- _~7-u/,x -At, Dia.From 0 ' to /. '
- Dia.From to_

*Indcare Welded (W9 -Ruh Join (FJ) - Coupled (C & ThreadDesign Dia. From -_ to

Drilling Fluid: A 1 C
Total Drilled Depth 10/.9 Hole Dia. @ TD /. Total AmL of Water Added During Drilfing: 3 V,-() eOq//
Well Strgioes Tet RemIt Static Water Level: 79 03 Date: 812.197

G.OphySICDJ Logzing

Sonde (type) Interval Date Sondes (type) Interval Date

Completed Well
Size/WUsMatenal Depth Thread SlotSize Type Interval Volume ModSize

Annular Seal/Filter Pauk *,7.9 A
$ p-r 1 9{./'-'. i ' p- AQ d/oyb-It, 6 .9'.i.: ______-2.____________ (.0.9__ / 0 2/

%jA -. 1 2' OV o j- e -0 i.9' ? Ip

Other Activides
Aqutfer Test: W/e/ 5 a/ ne, Daxw: 2.7/97 Well Abandoned: Y __N VDate:

r3 mr wf4'N 7' Descnption:
,4ftw:/owni, zq- r/Pp0 A, 3 5-fo gy 4,-24 " ,w/es
ew,: 7.A'dr njn

Well Survey Data

Date: /gC /97 Pr/t.mveCaiMg Elevation: 14-.338 (NA\D 8 )
Wuhngt State Plane Coordmates: E 7 . BrasCapElevaticn: 1-3. s7 s (Av )
C-"'mdt""Rer"- 55 = 5If& ess- s-f/ = 5-rb 5+ee.

Vo/w.,e- Cq/c Q/qA,-?: &,4/,:/cemed =z /26r-P's% x 7 . = 3
/0-20 sq v/= /.o?5-f 0 k X4 =4;.

/Nc 1,?asts 9/z/97 __ _ _ _ _ _ _ _ _ _ _ _

Reported By L)0- AkW2s Reorted By:

Title: Thxe: i Title: ')A,

Signature Sinarure:

Dat/: 7 Date:

BHI-EE-11 (2/97)

C-7



BHI-01101
Rev. 0

WELL CONSTRUCTION SUMMARY REPORT StartDate 9/,/97
Finish Dae !?/2./7

Page 1 of I

SpecificationNo. foe Rv. No. WeliNo. 88073 Temp.Wel No. I/9-D=--/7
ECNa: NA Approxinafel.ocasio: Z6Qp 'U/.f ,00-b ReCe-4
Project: I 00-k?- 3 O,£of #3g Other Companics: C/'
Drilling M e ' rs rifeR C0. Geologist(s): D., Ake k
Driller / k~i

Tamponary Caming mid Drl Depth De~lagMathodiHal. ma .

*SizwrOde/Lbs per Ft. Interval , Shoe O.DjI.D. Anger Dia. From to
e5 - J ' -0 L /oKr//0 " Cable Tool: Dia. From to

- _ __ Azr L Din. From ' to/
- A.R. w/Somic. Dia. From to

- Dia.From to_
- Dia. From to

ndicate Welded (19 - ush Joint (FJ) - Coupled (C) & Thread Design Dim. From - to

Drilling Fluid: 4
Total Drilled Depth /0SCt Hole Dia. 0 TD /'. Total Amt of Water Addd Du Drllin 0 11--,
Well Staigbitss Tedaest SA static Waer Level: 78-08 Date: 9

Geophysical ogging
Soads (type) Interval Date Sondea (type) Interval Date

Coampleld Well

Size/wLJMatenal Depth Thread SlotSize Type InArval Voluae MobSize
r Aioular se&/Fdter Pack

) + - - ~ t- ' -6 .4' % A.
1" r re! L, s -Zn6-' - LY' 0 OVO-1; / 4;2.6'. 68 io'o 10-2-0

617^b 55 '-fjaQ- 03 F\1 A/ A <*e~r/4d PI; TO1. 5"M -4t I * ~ - 1

Other Activinell-

Aquitfer Te: /e Da: l97 Wel Abandoned. Y __N VDate:
Description: /-' c 1.J6 Desnpion__:

Well Survey Data

Dae: /o/1/97 ProtectiveCasingElevaiom: IN-565, TmLNAVD86)
, ~ ~ / . /*2A862.m

washingonStwePlaneCoordinas- E 57Z,236. 36m Brass Cap Eleva.on: I 3. (.NAVD88)

Co : 2.5= ca'bcn 57'e-/ g 5= i 4  rnS,(s S7ee/

/o/v cg4|pp 46y: /gra-e m!e = /. 21~-&'' A = {/. (>S

1l -- 0c 5m = /-07py, /ack X 2.=zJs4

Reported By: Z)c 6. es ReportedBy- Jofjr-.

Title: & 0/o9 Title: - xr't

Signaxure: Signature:

Date: _ _ _ _ _ _ _ _ Date:-

BHI-EE-191 (2/97)

C-8



WELL COMPLETION LOG Date: e7
[,age I 6f &~

Wcll No.: 1 -9 --2- Project: /A40hr- 1 .4,,,f / re2 Location: . e 14j t / ff/ 0-Pc)pF Drilling Contractor & Y. ")-
1. 2. 3. 4. 5. 6. 7. 8. 9. Fill Material Comments

Time Total Stkup lion Csg Tape Correct- Cor Tape Fill Overlap Ae 7/c s { cA
Casing (bqs) Reading ion Reading Depth Type AmI Unit

I-2,0 //0,q _ y_ loo?. _f-/09, - oe.0 _07o'- 7,.0 "X L
___2-.e /0j. 0 -97 /09_ //0-a /

11125 / 8 .' 100-.1 093 - 0?-3 /o.6i4
5V-9 I/o.S .7 /08.1 /-.-- /o 3. .2-"=V

11- m 7.& -4 10. - . ' o.9 - -102 1092103109

| /i/- /0.6 V,0 0r /o7,( 1 /o7./ Lo2.3 3.~7 "t -
Ito- . e 10 /00(.9 - /05.9 /03 5'.q --

/_ . V- lo - /07 loo6 3.6 3.9 (Or / 'We" jfqo;&

I 5'<7/11 0.8 0>.6 1012. 11 11 /o 101.# 0.6 jabj

I76 110. 6 .- /02.7- 110a.7 _/ .? 18./ .t_ *
/|'9 ~lo.6 9.3 /0/ /08 _- to 99.7 2.8 -

(c7 10'9 _ loo.2. 105 - /05 9? 5 0.7 -- d

___ o _ _ /00,2- _I_ -- _0(_7 T(1., __ _ _ _

_{( __6 -to-- _17. Ima --- _2f._9 O

7.-f J0iL 8-2- 1 o/.J - /0/.S ?3.(o -0 5 / * __4_;___________

1____ __ /0/2_9 - 90. ____ _0/_/0___e

/~,3- /~/3 1 -e 10 -Z 9/.7 1./ - - -5ftZ9JA

(6__0__ __-_f__- --7
_' f /.)Cz. -- . 2L, /. - - r3-BI 1

Note: Col. 2 -Col. 3 - Col. 4- Col. 5 - weight and attachments - Col. 7; Col. 1 - Col 3 Col. g; Col. 4 - Col. 8 - Col. 9 8 5 e (O 0 4EA 5-q v 4fc k -

Reported By: Reviewed By: 1) f/, .

Title: d Tide: 6eo (0
Signature: Signature:

7ate7 Date: 7



Date: -

WELL COMPLETION LOG Page

WelI No 94 3-- Project: /00-q- % . Location: Woo I- f _ Drilling Contractor 6q 4 i e .44 i n C

2. 3. 4. 5. 6. 7.S 9. FilltMaterial Comments

Time Total Stkup im Csg Tape Correct- Car Tape Fill Overlap Unit
caigReading ion Reading -Depth Type Aint Ui

030 ~ - ?3.7 91.6 -

-1 0O /.8 -8 --0-o-- -2L.1 
/+

:7- ~ ~~~~ 9/C C) C450

-420k* G

5 7 3 Y407 e s o

-LZ 6 .- 7, L ~ -- E3. .. 2.

. -. 7 7./ 95'.2 - 8. e6, .?, .Z- - e 1

Note: Cal. 2 - Cal. 3 - Cal. 4- Cal. S - weight and attachments - Cal. 7; Cal. 7 -Cal 3 - Cal. 3; Cal. 4 -Cal. 8 -aC. 9 8'-

Rep8 6a -y 1- - Ti-2 f :

_: __ ---- _ _

S igaart: _ _- - - - - - -
-

Signature: - -------- e sigate - --

Tite: --
C--

signature



WELL COMPLETION LOG Date:"
Page 3 f C

Well No.: - project: /Co -z-_3 //-5/o 73 Location: '-otOO '4/e/g (4'fro) Drilling Contractor. eqj-A G- ?vt5ov Co.

1. 2. 3. 4. 5. 6. 7. 8. 9. Fill Material Comments
T ime Total Sikup Btin Cag Tape Correct- Cor Tape Fill Overlap

Casing Reading ion Reading Depth Type Amt Unit

j5V_- 2.7 1 _7 - L 3. '3. -?" /00F

/(2 99 -Z7 . _ - 82 .' 0. 5 -

/16 _?, Z7 _7 /9 - _93 _ i~ . ,5 - -

1. - -. - 8 /-. _ 8 7 105-? -Z9; Z

5289.0 Z, -7 . S9 93 193 PZZf 7

N g3 (1. 1*# d

.9-- 89z- 86. 04 -

- 6 63. . / /**

/7 0_ L_9_ _23 Z/-2 - f9- 90 -3 0.8

_-)3 6- 1,7--? 37. t _Z,? - - -2- q;- .We .-

eLi Z.7 9_-. _9.3 -- -3 16 0 - -5 _ 7_ _ _

-770 -S.7 _87_1 -83. . /-* qdre r

0Ifq5 6 27.7 _71 - gs' 3. . - - -_ r f
0 -blk t 2.77 87.1 _89._;|2--86..S1. 0.o --- - - "'' / 7

o8-o Z 77 87. e5~9 -- 63. -3. /9* ';
c9-37 M-8i 77 -7 1 -- e?3 o - -

00 8?.8 1Z 7 5Z1 8 2 -- 829 83.2 -- :3.9 /S!"
Note: Col. 2 - Col. 3 - Col. 4- Col. 5 - weight and attachments Col. 7; Col. 7 - Col 3 Col. 8; Col. 4 - Col. U - Co . 9 /0 r.

Reported By: Reviewed By: _ P./a /Ae -

Title: iITide: GCe-
Signture: Signature:

Date. 2 Date: __ _ ._ 2 -- q 7

I-

3

CD

C) 0

0



WELL COMPLETION LOG
Date: § 9
Page or ;

Well No.: / Project: /L2..3f)?. 5,0- S a location: Drilling Cantrac or. . 6 4re. C.

1. 2. 3. 4. 5. 6. 7. 8. 9. Fill Material Comments

Time Total Sikup Wim Csg Tape Correct- Cor Tape Fill Overlap

Casing Reading ion Reading Depth Type Amt Unit

e 87.- e _ 9?-3 9? K K,0- - .~ - - -

00 27./ _ _-a - 65-S P3. .0 ( * .
ta 0 7- " -I -t I

o 13g, 8?.8 27 137,f 35- 85-8 03. 0- /-= / -5__________

L r7 .7 _'kt ( .( -- 8. 9~3. I Wi.~

10/~- 9 J 7 7 0 7-t ---- 00, /Z.!5 -- -Z -- a

-0. -. 3 87, f8 .-.9 _ 9 i-2 /.9

6 _0,_ Z_ _3 80- ___ A6 ~7. 2._ --

go. gto -4 9 ~- - ~ ~ /e~

1 9 2-7 _...L ? .? - ,3 79 -(0 - -

3.7 b-2 1 90(, - B. 7?.? . * -
12 9I~ -+82.7 02.1. 79.2 - 79. 2- -76.L <(, /

/0o 0 V Pew ev t-fre~i

13 V 8 ?-7 9Z, --. 1 0.3 .7 4 5111 -L-I

3JZo0 __2_ .7 .11 3 - 80 . 13

/338 __Jfg 2.7 0-2,LA .7 - 0,7 76 - / I "' s 07 .

_ -3 i_- -- 33 8/.zo bOs -I - -

Note; Col. 2 - Col. 3 - Col. 4- Col. 5 -weight and attachments Col. 7; Col. 7 - Col 3 Col. 8; Col. 4 - .' ol.8 Col. 9 /, 5 4 e-

Reported By 7f Reviewed By: 2. h4A et-

Title: -74r Title: G c 9t
Signatut: Signature: x-

Date: Date: (._- _ -7.
0)



Date: :/-I-3 6
WELL COMPLETION LOG _age _!__ of *

Wellti o 4 11/6 0 41p Drilling Cntractorect/: ci<f0 a.

1. 2. 3. 4. S. 6. 7. g. 9. Fill Mateal Comments

Time Total Skup 11im Csg Tape Correct- Cor Tape Fill Overlap

Casing Reading ion Reading Depth Type Amt Unit

Se 8. - Sg / --- _

F-, . L - A .Z-

i .L .9 g o . . - - 0 .3 z( '~~~

. . - . 80. - __ -7 -7 3 _

.5 '3 - 53_' 80 0.- -

14- 65 953 _7q 

-q* 4.4( 33r., W______

-, -- Sf - 7 4- -

o e' '. V / -

~ . g BL - .LL -i -~c
S7- 9 0 7? .!V1

. . 'iz . 16.Y /&- c A*

.. , o 5L-- 3 7- 7 ~ 4~e ~

L/8 ' '?. - -Z~~~3Jil

71 V- -OL-/ 3

z 5Z -7 Z ---- 7- . , - .1 39 5 - . -7 7~ 0-L 2&9(- -784- 2P4.2 V-'-$

o. 7 . 2 ± -- . 75.3 1,.-"

L 7f3 '7 .

Nte: . 2 - COl.3C 4-.Col. S -weight and att*chmetS Col7 Col.7?- CoI 3CO- Col..Col. 3CI9 ~~oz

Repof d By : ~ Reviewed By: - fi... (Oafret-
Title --- Title: eS e o/o /.i

-7 8Signature: -73_-7.0

Data: ____ ____ ____



WELL COMPLETION LOG IDae: & 1K 7~

WcelfNo.: /9-p 3L-oc-t Projct: - .f i. Laon: &0o'/ £lL o-al. Drilling Contractor : (24,
1. 2. 3. 4. 5. 6. 7. S. 9. Fill Material Comments

Time Total Sikup Him Csg Tape Correct- Cor.Tape Fill Overlap
Casing Reading ion Reading Depth Type Amt Unit _-

. 11.:5~. 7.9 -.%.9rZ5 -7
C--10 . . (1.3 0.-7 - 0.7 536.-_.1 _ ---Y--*

7-2 45 8 . /- 4'.5 - . -21.3 : / 0
-. _ . 6 . -- 3_-7 /._- -

. 21.7 IMF-- ' .2-7' M'
1-3 .!5. . . --- .11.5 .2 I 1 / AO. 26 B4g/'

V-1 . . / '. .-

I /' .L . . -1' /. 5 1<9 /1.6 A5 S
I. 1 0 !f.-3 /1_5' + --- _. - .

.Z .3 .7-5 ~Z~ 5 -/.
___ __ ,7 5 - 7. 5' --- --

666 .0 0 o --- 7

0 -- - -L 
d--

Note: Col. 2 - Col. 3 - Col. 4- Col. 5 - weight and attachments - Col. 7; Col. 7 - Col 3 - Col. 8; Col. 4 - Col. 8 Col. 9

Reported By: ________ Reviewed By: 1. b. 4 e 7e.

Title: .Title: C 19

Signature Signature:__ _ __

Date. Dale: ?-2 _ _ _-_ _7

r~I

00



WELL COMPLETION LOG
Daic: S
Dae: o
Page

WeliNo.: /qq.. 3
. 2 1 3 .

Time I total Sikup
Casing

Project: /OO--R-3
4. 5.

Him Csg Tape

Location: --;00 g/es c:,o- pg IDing Contractor.~~Cty'1~ (
6. .7. 8.
6.

Correct-
7.

Cor Tape
A

I Reading ion Res ng I pr ____
..- ~~~~~J- KlI 164A.r itC J'/~~

I e_1 ~ /00Z.2 'A'' 4--~---0 0, (). T.

9 a
Ove lop

Type Amt Unit

O93 3 .100 -. .V I .T / L L 1 1

08T15's 0 0 V. q6- 0?9~-~ -
a To- - - - ed.
.2 IO .Z 87 97.1 10?- 0 jo2 9 3.3 . 1. - N~vl ci 1.13 _04-

8 . 1o.o .8 lo.3 - Z. 3 0 - 94.

oS 2- -J-'.6 IQ 9 . - o9 0 ]QM9 ~ O Ased sq

5'S /0. . 3. L . I . 9Z. 1I - - -~ ,w e i., -

oe'C fo 8 JJ 4- jOO.e 0 I Oo.B e9 5~~o -T- IOAtae(Sd

o 1 I 2 )o3.3 33. - 2.2 92.2 ---- -a _________2.

- -5 
, < 0 0. 

(' -- ,-
1 7 .B 3,o 1. 93.5 0 93.& 7. 2.7 - ______

Ol . -- '9 1.. 5 . 3 0 .' - - -

02 25 .8 - 8.7. _S'/ 0 ' Y-.o(/e33

2 66- 0 4,2 G 57 1gg .6 4"wfl- 47

0 - - ,ee 5'rye /f

to[ - 0. 9.6.3 7. Vq- 0 j1 1- - -q- _____-_.

Loq 7 9o.8 6' .2 1 ._ - 03.7 -.6 ~ _________03___0_

.o(o a 6 . .4 0 . 60,1 V n 7v t

.L~'- a 7.3 8a 0'e 6 81.7 J8 - .8
10- O 6EC2 0 196 54&

Natc: Co. 2 -Col. 3 -Col. 4-Col. 5 -weight and attachments- Col. 7; Col. 7-Col 3-Col. 8; Col. 4-Col. 8- Col. 9

Reported By: _e_ Reviewed By: -fe -

Tille: - Title: , -

Signature.. (ye -Signature: --- a4161

Dale: _ )ate: ____ -_ 9

00

U'

_2

Fill material Comments8.
Fill

!5-ep- 1LU. _>

00051



WELL COMPLE'rION LOG JDate:_ __P'age . o

Well No.: 7f-p) -j 3('9o7/) rroject: /oO-//'- 3 Location: 3700 '.J f/Ot pg Drlling Contractor kke C% s 1
1. 2. 3. 4. 5. 6. 7. 8. 9. Fill Material Comments

Time Total Stkup Bin Csg Tape Correct- COr Tape Fill Overlap
Casing Reading ion Reading Depth Type Amt Unit

/ 0 .8 1 7.3 8 3 .5 6 5 - . 5 -' 7 6 . 3 5 7 -- -5 -,3'A a
I / 5,9o 06.2 77.3 .,- - "

I / .~ 8 .7 _82-L 203 0 80-3 77-6L -

5.0 . 3 0.5' 0 k' 1Z. .6 -

(0 8'8 i79 !_!_e-_-;-
g .- _-7q_. g. Y- $1 0 0.) -73 19 a

7, _ 6ieP.9 /.9 8' 55 80 e- .g3 - C ~

_.__ __8.? 1.2_ 0 9/.2 7 2- sL. 3d6,e5,q-J

3h2 ov- 7.3 -78. 5 _ o_ I '9 -____ _ _ _ _ _

S5-9 7.3 78.s-76,z 2 7 _2 68._. 2_
/30c 89 i2-1 -77-7 DS7 1 S/ j- - 9 1 7 0-7

j Bt 8 X 77 _78.0___ 79-O . .e s 3 ~ ?7~S ~

13 8s- 8,/ _-7._ __o 0 __S _. _ -7~-

,7 790 2 ( _ 77.Z _83 0. 7 - ---- 7

- - -,* 2 -7.6 & -7-7. -771 / z -- --I_ - ~4 ee 5V,-b(.C 7

/337 -79 74 m _-7&. 0 76.6 3.2. - A

1L7Y-1 -7 1Z-4 -7. -Z 6' 1 7 . O --- - -

7373 7 ,7 77 0 7 0 _!4_ 75~%: /*S d' - sdc_

Note: Col. 2 -Col. 3 - Col. 4- Col. 5 - weight and attachments - Col. 7; Col. 7 - Col 3 - Col. 8; Col. 4 - Col. 8 - Col. 9 /3 L 5'IC Ls of e-16 5 eJ .

Reported By: Reviewed By:

Title: Tie:eo

Signature: _ __ Signature:

Date: . ---0 7-Dale: F-2 6-1 7

0
0

0



WELL COMPLETION LOG
jDat:( 72

pae 3 of 5

Well No.: /g -. 3 Project: /00 - R-U 3 Location: 37 od qt-F1ooC-pp I Drilling Contractor. Ze Co.sf,,ee (,
1. 2. 3. 4. 5. 6. 7. 8. 9. Fill Material Comments

Time Total Sikup Itin Csg Tape Correct- Cor Tape Fill Overlap
Casing Reading ion Reading Depth Type Amt Unit

W526-7 7 1 9 0 -1?. 7 -7 ,I -I- -c h~ole
g -

-

. '/ /
135_ _'2N_ _ Z- _ -7 7 Z-74 0 ?7d,-V -73 .8 3-q A9 hM
I3V/07 _7-_ -6 -7 - Z- -7q 5__ 2_ 7' 771-6766 -- - --_ _ _

ioq 79.9 26 7-7. 76.Y- 0 76 -73.8 3ff I
7-. . i77.. 72- _ 0 L3 7&.7 .

900 -oe3.6a 77--7 '7 .Z- 0 ?7. -7,. 3 .(ak\ Ro ? S~izzz17 Rz.i o 77.6, 7S --

9Q31 S--/_ _7_-7_ _7. 0 _-0-.0 4.3 6_ z *
qM -8 . - 2 -7V-3 o 7V. 70. 3 ( -

,0.1 .i-_ _7j_1 _i0L _- ~ .L31 Z Z
-V- -74 4 --Aot- 72.1 .4 - -

o.9 8 -727 78.6 0 -7. 705 Z -2 '______

~ ~' 72.3 a o -Z _ . _-3p_ -1 ,,'%0-7-- ?/i 0 SoLi .--- -71,- -0

50 0 -7 g . r2.3 2 - .L 49. -r. ..
7 4 72-3 713 Mb -10 wi/k~

-72.7 -70.- V . I

Note: Col. 2 - Col. 3 - Col. 4- Col. 5 - weight and attach 4 . 7, Col. 70Col 3Z ?%?8; Col. 4 -Col. 8 - Col. 9 S -/b Si c/ N'5ec .. i fy -

Reported By: Reviewed By: L Ike-

Title: __ Tide: 'e o /aIs /

signature Signature:

Date; ._ate: ___
0D0:

72 72. 7

72.3 2X3- 72..)
f~r- - .I -I-urc-CT.0-7~~~~~~~~~~ 1-Lq tI I I crz "ZI

a

INIrs*c fkaftU-:j0790 7753 0
-7 4, I-n 0.7-a7yo 7t/-e



WELL COMPLETION LOG Date: 811$ -7
Page _L_ of 5r

WellNo.: Project: /o -/ ..3 Location: 37v /A4k-/df/o -1 Drilling Contractor y, d a (2.

1. 2. 3. 4. 5. 6. 7. S. 9. Fill Material Comments

Time Total Sikup 1t3m Csg Tape Correct- Cor Tape Fill Overlap
Casing Reading ion Reading Depth Type Amt Unit

,e,- -30 .1 2.3 1- 0. 
/0 0 o7 * d ,

-7'a 3.f -2-3 '70. 5- 0 6-7E .o/ 5-3 .

o7< -7 - _ 7.' 75' 7/ -37 - -

&K-7 1 Iig 5 -7.3 -72.2 0 72.2- 6-7. /

02 0 -. 7 .-. o 2./ 2.0 7 - -

/ooo 75, 5j 7O 7 0 72. 6.? . C,'

/o0 . ./ K 6, 75 o 75-3 -0-5- --

(OO3 75'- .0 0.7 72. -z- 0 1 .2 66 . -L 2.4 A

/oO( t4 7.-0 - 77 .6 e o -72. i -7 ~

o6 -7570 - 2- 68.6 72.0 0 72.8 06 5. 6 ./
/oo -7-0 0 ,7. 7.55 0 755' 6-75' 3 -

/o/ 31 90 (7.0 -72.3 0 72.3 66.3 35 /
227 .3 9'- 0 7 -- . - - - cl ed A

3 /< 0 71.7 2.- 1 6!/ .7 ?d

< 61;. -1.3 0S ./ _6 741 -3. . 1 -f,________

/0/j .2 I j/.? (< 72.1 a 72.1 GO. 3. - -?
1 0 Z J .o G . c ~0 

f 7e A p- .Ve - - --

lo k .- ; . . O I- o- 0 o

L0 3 Z7 2.1 639 0 $A- 2L- /.0

Note: Col. 2 - Col. 3 - Col. 4- Col. 5 - weight and attachments - Col. 7; Col. 7 - Col 3 - Col. g; Col. 4 - Col. S - Col.9 /; cis o / v ' /'; 'e.

Reported By: _cukeA5 Reviewed By: . b 4

Title: r: Tide: 6ecr -/

Signature: Signature: Ify l

Date: .$ Z? 7 Date: _-__ 16- 7_

00

00



Dalte: 8 / '

WELL COMPLETION LOG Page5 _of 8

Well No.:/1f.-- - 3 Project: /L ation: 9 J Fe/ 0frI D0illing Contracto r:4 C m ien-vs C1.

S 2. 3. 4. 5. 6. 7. 8. 9. FillMaterial

Time Total Stkup Btm Csg Tape Conet- Cor.aipe Fill Overlap <4 J ,

CaigReading ion Reading Depth Type AaAmt
Az- S4, .7rc 4eO.L2

gg7 .L /.72 657. o z. 9 LZL

1 .7L 4.7 ' 0 5Z5 -
~ 6 Sa z. __ 

__$653

He'OI .. .- (,. __ ES .-z--o-L

(t) g' ___ a 6 . , 
l- . -

16o 65 8 2 - -~
.02 -V24 -S:' s,

yW 0- ±L 39.7 / -

. -4 - 7 '3.2

0100 2 8 .2- -- .6 *. - V,. -/.a " Y_

2-0 267 6.2z .6 C -~~

Y57i-- - _w :

- - - - -- e - ck

Note: Ccl. 2 - Ccl 3 -Ccl. 4- Ccl. S - weight and attachments - Ccl. 7; Ccl. 7 - Ccl 3 -Ccl. 3; Ccl.4C t.3 Cl 9 q q'.

RRev iyw --- y. Iw y4Jt f

Til:Titde: 
k/0vA 6

,Signature:

Dt:7Date:_____________

010



Date:

WELL COMPLETION LOG Page I of 5

Well No.: 3% roject: Lain: W3 ' "00 re- Dlrilling Contractor -F e c A e

1. 2. 3. 4 . 6. 7. 8. 9. Fil Imaterial Co ments

'I ime Total Sikup , lin Csg Tape Correct- Cor Tape Fill Overlap Type Amt Unit R1Y' 74'Vfn l

C.sing Cq y ingd Typ "m nt / h e -

10 14. -- -- ~ . - - -
0 p -~- 0/. - -

0~ ~ &_e-_ '/3s

io/0-?2 .--_ 7~__o J-2-- /o -i

Reporte By 2-1 - By :3, lo/ 4 4 1

i_5 _-atur7..Sig.at9: -

_13_ _S:3 o/ G 1 -?- - e vDate:v

5 o 91, 3 f . 2 105, 5 ._

-Z.3 IL. 2_ 93. l-20.y

_ j -f 77 3- /0 Va. l q .!5'-L - -spte - : +1
7- 4 /0- 2 O

Not_: Cf 27,.3C - o5wih ndacmns - 3 l.7 Col. -Cl3-C

Title -2- - -

93 ,te _. __4 _.L f - --



WELL COMPLETION LOG Dale: _ /7 --
p'age 2z- af -5

Wctl No.: Project: /d:L-g .... Location: a $-A/1/ A p/L A Drilling Contractor 6?yi CA r1,Y(.nse'

1. 2. 3. 4. 5. 6. 7. 8. 9. Fill Material Comments
Time Total Stkup Btn Csg Tape Correct- Cor Tape Fill Overlap

Casing Reading ion Reading Depth Type Amt Unit

--- 3 -21. 8 e 2.l-6 j3 _qo 9/e . / 42-3_0_ _.__.8

13 _/- 9. -6___. e -fZ -3 7983 ~ / '95*
1306a 9(.Z- 9.9 81.3 6?.5' fZ-3 e ? 79.9 1 q - --

13-7 86.7- Sol 83.'-. '_ 2 7 - - - - .'S ,

/-_3 - 3 / S 80-7 o._) z .3 _02 4 / S

_3- e6 - -76.s eS f2.3 053 773 0,9 ------

-3 96.7- 8.0 79.L a 0 -12.3 z.3 -7.3 1_3.9 /0

33 86-1 9.0- -;-2Z E3 + 2.3 85:s 76.8 0,q-
3_ _ 77.'- _O2 -+z . Z5 7, 3. O / *

13 6---9 z 77 E +7-3. Ii 77i .)

13_ " 0 ._ _ _7_ _ +,3 > 33 W. />2k

_Y29_ /0.2- -76 k 2 2.3 6.5 - 3 ___-030-1

& o 81.2 58 1 _i AI -_-_ 5 ---

Z - 81. 76- 7q +2.3 79. 7 . 2.7 -Z- _ __

//3 (/,.0 -75:2- 270 fZ2-3 8 1 - 7< -

I Z Y L9/- 6.0 75-1 72.8 0 Z.3 _7_ 1 0. 1 . - I

1 /. -2_- 8 73.1 _78.) -l .3 8o.q- 72.3 08 --

IV3 _g~. &_}3. 3- Z_- .- 7. o M_1 "-,O 2ed5,n

V2 _-7/.V- 17.*5- -F7.3 Z9. E .0 -fc
-w -- 5 3'7 1-7/.5- -73,Z f Z .3 1 ' 7/ -- -55 -11- --- bc#e i -f.' I

Note: Col. 2 - Col. 3 - Col. 4- Col. 5 - weight and attachments - Col. 7; Col. 7 -Col 3 - Col. 8; Col. 4 -Col. 8 - Col. 9

Reported By: .X-46 4

Title;$ 0 S

Signature:
Dale:

Reviewed By: Z- D. -

Tide: (9e y

Signature: 4

)ate: -- '
00



WELL COMPLETION LO

WellNo.: Project: ,ioo -y/ -; L_

1. 2. 3. 4. S. 6. 7.

Time Total Stkup ltin Csg Tape Correct- Cor Tape
Casing Reading ion Reading D

5-0

t~

/(010

-75-.

-2

2-7-75 -

-r2

3717JLI t:2 I..-. -,
~7~7 -,

Date --GC Page . 1 of

8. 9.
Fill Overlap
epth

I ~ I

?01 IY-/ - , - 7

Drilling Contractor 4 r e f e 1

Fill Material

Type Amt Unit

--3:71 --o1 -7 .
I.-, -,

Me'aAIO k1

k9/, ,3 17 Y- o. 705 /-

-'I f-3

.1 i -. -7o .3,

-t., -

-73 -73.310-___ //-I 
_/__

6'7.~~ &10-

1- 4-7!.= -

s.,.I7eI-1(

'-. - -' -1 7 -7

~-?I -Il .- , -~

-. 7 I -, -

- -s-W Z:3 -

-7~ /. ~7

/716,.

177/. -t 7,. - . -
*-z.

-), II I - -~ -,

1 1 1 1 70 1 3 ZZ3 1 1NAI,-9 /O-o57 .

I W. 1,. 37
/635 5 A I I-I /V 

16 -1 7

-7- 73 - 0 3.(.' 1--

0 - 2 70.6 0 - -r4 '' , ,;

Note: Cal. 2 -Cot. 3 - Col. 4.Cot. 5S weight and attachments - Cot. 7; Cal. 7 - Col 3 - Col. ; Cot. 4 -Cot. 8 -Cot. 9

Reported By: . 2 We k
Title:

Signature:

Date: _ _ _ _ --

Reviewed By: 4) ka : r

Tide: 6 eo X S

Signature: - z

Date:

t'-)

j9fr/e S' 4~% "ri

00

6 6 -

,? e77
-'

5-1 ~
7/ 5-pt.1

e

Comments

-3

1. : . _

-2

/.73,. .

T77

-
49-6

NO 
23 72

~
-

2

Of ff de-

/ 42 6

a-

7
-

-



WELL COMPLETION LOG page o

WeD No.: I g -- If- Project: 50 - H F- 3 Location: Wes-(Fdoo L/bIf DningContta -to e ( e
1. 2. 3. 4. 5. 6. 7. 8. 9. Fill Material Comments

time Total Sikup tin Csg Tape Correct- Cor.Tape Fill Overlap
Casing Reading ion Reading Depth Type Amt Unit -

1-7:1 -K-7 '3 ? /- -72-1 0~~ ___ 1 6~.. L J -31 -uv deVG.161001. __,_ ___Y_1 2 --7-Z,330 . .- .. _. . .7 ..-. .- .z_ I e _ , -y - -- A. 4- 12

~7 - 74I

-44 -757 7-;8 7-.1 0. ---- -- - 32.?

-75-- 3.~) /71. - .7 2.30 72-1 - 0.

-7 3.7 7/. - 9 0 2, -3 2.73 - -_ -

a - -2 -3. .715 -73.o j .. _ - -- -733 19 1-9-
1-1 -1 . .7 -1. li 0 7 .51 61. S 7 -

71175' -. < 0 70.57 1 *- / vO

+ L .7- 57 70 75-4 o 7 . ,. C .--

.7 Z -0 1 0 .69-5- 63.0 ? ''f'

1 7.42 o -7 _ 6-. - - -

. C'6. -9.3 0* g - f d
I ~ %( 7 A1 (A 7Y- o 2 . D- -- . .G-.- - -4 r

.0-7627 1 
o 

T.c9 3d 
0.i-v AS q d.J*~.

1I LQ0 -~7 . -9 .3 5-2 / Z
1Z ~~~~~L( a. 0.. 0 2 12~ 2 '~Il ~ ~ ~ -7 zL P31L 0  ~ C 7. 4'

1302- 176.2- 13.L 2. 23.9 0 73. , z.3 '%A) ___________
Note: Col. 2 - Col. 3 - Col. 4. Col. 5 - wight and attachments Col. 7; Col. 7 - Col 3 - Col. 8, Col. 4 - Col. 8 - Col. 9 (.f-j e. nes- (.

Reported By: _ _-C 5( Reviewed By: Z- D Ol t1#f

Tille e 0 q I, Tide: ec 5

Signature: Signature: 4

Date; Date: (__- 2 (__-__?_ _

'7 ,~

00PO0

s !ae2 1

|e
2 I



WELL COMPLETION LOG Date:Page

Well No.: /??PfV-/ Project: /O - - 3 Location: /.s-fof I Drlling Contractor: !6y e C 'Vs Ye"

1. 2. 3. 4. 5. 6. 7. 8. 9. Fill Material Comments
Time Total Stkup tin Csg Tape Conect- Cor Tape Fill OvCrlap

Casing Reading ion Reading Depth Type Ant Unit

130s 7a. S ,I 3 . 76.- '9 7 s- 62.2- -

130? 7. , 3 6L? -71.3 c 7 .3 60 / 51 ,. s _c

/3/1l 76.1 z .6 6/ 76.az o 7(2 z J±f 6
311 4 . .0 6/'- .4 . L - -- - eq,-'ll05%5

7c/6-> . l.4. -(1, Z_ ,; 2- . C oIF - o3_ K. - .6 _ . - ./0
/31-1 6 6.--2 1.A8 61_V /,/. (,/ 1. Z__ __1 -________

.3 Z Q. 2 , . 0 -5-2 - -t 0 0 o e13-31L - -1 60'.'1 6-7 o~ 6-7 (al A- _____________11

J7I A, . ' (6o./ '2 ($ - - -7 c_
30PL -'. .'A 62.f- ~~~

I q-3o 5-6.Z2- 9 7_62.o - -- - I 90 =

(ge g~.z . 2 t .o'V$ ___ 35~ k '- 6 _

15 46.2. 5"S . -Z-:-- - -

5 ±o .2 33.6 not e6.0 32 fa 7 - --

~f/ .~ 6.o 2.0. 26.3 p . "' - - -

/*' Z.2- C-o '-. /1.7 P !L- ' _ . _E_

-L |.~{ 1L ~ L~e/.3 0 JL - /. 1,
/6 0 0 _ > -_'-_-_ __ _

. C' P- Y i 7,-

Note: Col. 2- Col. 3 -Col. 4-Col. 5 -weight and attachments - Col. 7; Col. 7-Col 3 - Col. 8; Col. 4 - Col.8 - Co. 9

Reported By:- e eA 5 Revicwved By: Z- wa 14- ,-

Title: 6e / '0 Tie 7__ Title: 6e __16_91 _ _S/

Signature. Signatu=: -AA 1

Date: Date: _ 7 _ _26-97 __

00

0



WELL COMPLETION LOG Date: !S 7 ?7
Page I of

Well No.: - Project: /00-//R-3 Location: f6Ce '4ZA sZ f o ; i lling Contractor: 6qyie C4. see c..
1. 2. 3. 4. 5. 6. 7. S. 9. Fill Material Comments

lime Total Stkip Olin Csg Tape Conect- Cor Tape Fill Overlap
Casing 46y*e.s. b.,S) Reading ion Reading Depth Type Amt Unit

1,605' /0 5~6' 2. rif.e /h~7 wl/ -s .7 /-7 -- -

a2L1Q . LQ o LO o LQ .1 'Z s~ 3 ca

oz s' . , / I 0 /1o65~ /;?,9 . 5 - --- -

0 0 / ' _22 . 6 /0 /0 ~3 10. _o,)'7<- /0 5. 01 /0 5" /L / 100.9 0* .7e_ ________

- /o 5- .2- A2li 101.5 o /o/.e ' .- 7 / '' -1

0807 105' . 97 /o7 o 96.'/- 4 - .

08(o /05,~1 __ a .7 1? 7 . ~ 9 a ___ Add2.9 .+Y

oolL (o5_9 11.-3 IA /0( '4' 1Z.9 _2 1~ 0,9-
Q.&L ii. JL.2 9 o .hL . . '. ___ ___ / /6 d'cr S s-

055' 105-S ./3 V.'161.3 /0/.3 O el-5r
oez-o o . 2. . /93. 0 /03.' . '2. - -- - -42§3

E 9458 Z.9 _2.91 93 0 a 9 2.0 -- -- - -

o K- '2s5 . 91. i~6 o . .Z o.l~ - 5 -

o 5.~. 7- 9.6 .7 9/7 91-§ .e - -7 7 5 q-.
0 1 __. 5r 6 9- .' .0. - - _

. 5 qQ 9.3 0 9/.3 9 ._

-. . 7. g51 * q< 8.5. -. -

09q 9, [ 3.6 0 e5.'. 3 A, -- ----- *

0?io 90.8 5- 5 o.r 0 9. 9'- &. - - - C2-

Note: Col. 2- Col. 3 - Col. 4-Col. 5 - weight and attachments - Col. 7; Col. 7 - Col 3 - Col. g; Col. 4 -Col. - Col. 9 /0 6'Cj r %19PU/ e - O g
Reported By:. _ Reviewed Dy: 1

Title: ____/_Title:

Signature: _Signature: " e

Date: Date: - 6 - 7

Uh

CD

6



Date: 9/8 -7
WELL COMPLETION LOG

WellNo.: CS 3 Project: /00-H -3 Location: -Zg o '0e of - (foo-I)pI DrillingContractorqy ,r- Co.

1. 2. 3. 4. 5. 6. 7. 8. (s) 9. Fill Material Comments

Time Total Sikup im Csg Tape Cornect- Cor Tape Fill Overlap
Casing (95) Reading ion Reading Depth Type Aml Unit

W 9-3 * 0 S3.3 j0 o o z0 0.S -

-70 -61 y ,,0 dZe QJ Y-ved

p1 7,. a. .7 8z.l . o 86.3 79.6 -

Q9yL i83.~7  Oz., . o 83 79. .3 -8- 3 5**f9tS--

' 65'/ 0 e'.I GO, i 0.7 - - -

0230 g 5.0 . /. o eo- B . 0 . . *76_s_ *___0

o931 .5 8 7. -9? 0S( 0 ~ .5 76 - - -0-7

.- t) 3 - 9 .2 8 ( 0Y- 1/.V /. . / / ?*U T nd

0 4-1f I .0 7. A C' 6c 40 - ~- - , P//eo' 0./ -A*

09-3 - 6 . .79S 0.-2- 0 0.2- 7 Z

0_9_39 857 - i 0 86 -79 -4lg ~ A oC

03 $. ,-195f 1.1 X 9<9 0 : ~7- l. G
-6. , 78 -7 , .9 0 7 . 1 6 .s e 3 c

p . 1 , | 1 . '~ 0 5 - . _ 3 - - -

0 _ _ _ 'e t - -7.4 -. ~ 1 0 _ 3 _ _ _ __l e_ _0_ _ __-

-1 L 7 . V -7 0 0 -' .' - '--) / ,5 -_3

/ l 8< 7.9 . -7 .7 , ,, 32 o M. c

/0/ 0 2 . O22 0 .2 2 1 ec ~~&_______

oS . 77 . 8 7. / o e4 s6.3 .7

/0 60.S 3.7 B 0 902-'7(a. 0.6 -- --- ~',-e tY~

Note: Col. 2- Col. 3 - Col. 4- Col. 5 - weight and attachments - Col. 7; Col. 1 - Col 3 -Col. ; Col. 4 - Col. 8- Col. 9 / 7 9e4Cig ^ S vic a o. 4 7,

Reported By: . CL__e S ____ Reviewed By: /I D. 4.Ie t-

Title: Tide: 6eo'/ ' (

Signature: Sinatu e: Z
lDale: ..- . Date: _f - - - _ -

00

V-
0



WELL COMPLETION LOG
Date: "a_
Page -7 ,or 5jj

Well No.: Project: /0 O-/ - 3 Location: oo '/k45F/etOi)I Drilling Contractor

1. 3. 4. 5. 6. 7. 8. 9. Fill Material Comments

Time Total Sikup Blin Csg Tape Correct- Cor Tape Fill ( Overlap
Casing _ (b s) Reading ion Reading Depth Type Amt Unit

/o2-8 e6.8 3.a 3~e3 7-Z 7 Y-' _ '-7 V-_-79Z6

/o30 o .<3 -75' 0 80. -' . - -751 0

03/ o.8 . 1'' 7 . 0 7.Y- 72.1 3 . / q-O 1

103 f. ( .0 .7j o.7 0 80.7 7W7 - - - - cl"17e V 0. 7-+

o3 - _oq . o 7' o -q0 7S- &<?, 2.- 4' C~ - 0/I4

/o38 eo.8 -7.(o 73.2 . o7 1 2.7 - - - 2.1

loq 7- . -. '72.& 0 72( .0. 2.2 - - --

-7Z 23L -73 19 . 7Z- :74M- /, ,SI-d/5hI
//3 - . - - - .-2- . G /. - . _ -__

/-741 -Z-. 6 0. a / . . - --- '-
/2-00 7v-. 0 .(o 1-3.2 'q-. 2- 0 .iz-e -. 7b ---- A---

-- /!&01.6 -73z- 7V-3 1 ?143 72..7 .S7
/32-7/ e /. 6 7 3. z.3 777-- g ' - -7- ,2-c1o-/7

/33o . L. -7-- 1Z7. 0 12.? Z. -%
/44 -7 Y- - ,( -7-.x 2-7- -73 -1, A /-S -
/L /I '7q-. 6 /-4 -72 -3.,z o -3.-7- 71. 6 --

/ - , 1. -7,R73.2- -?1-7 -7/, -70.1 3,/
I- 1 -. ,L 71.2 7 /. o -. -. 7. - --- -- -.70 3 2

" '2- -0 /.-6 73.272 0 -. ?- -- 2.2- ~~

£ 3L 7f /. 1 3- .7 2.54 2 . - -

i,7 ~I5~,e 2.5' ~73. '2.3 - - - -Z

Note: Col. 2 -Col. 3 - Col. 4- Col. 5 -weight and attachments - Col. 7; Col. 7- Col 3 -Col. 8; Col. 4- Col. 8 - Col. 9 g 5 .

Reported By: PC W"9keg Reviewed By: _ ,1). W4/re

Title: - Title: 6ed / r&

Signature: Signature: __ _

Date: ___ Date: ? 9 . --

00o



WELL COMPLETION LOG
Date.

Page4_

Well No.: B603Project: /00 -// 
3  Location: '26 C O k/e soF/Oo e Drilling Contractor d Clr1I...7se Cp.

I 2. 3. 4. 5. . 7. a. 9. Fill Material Comments

Time Total Stkup Bm Csg Tape Conect- Cot Tape Fill(P Overlap
Casing (bqs) Reading ion Reading Depth Type Amt Unit

/7 .521 7 7 Q - - 71L. 0/ - d

ii. -7 -71. 2 -77.-7 0 7z7 6 .6 3.1 /

-75-. 6. 69. -75 0 7 5r-- o 9 0-6 MVC25;/(eJ

A, 7 5_ 7.6 8--7Z ZLZ 5-7 L. 0./ c~/eaA ~
-7.6 0 -757.!5- (4.9 0-.7 T

___ ~7 0 756 . o. -- ______

k5W -5 -7,9 - e O 75-6 6a 0

__ ___ 8 i7. 0 7.~ 43.9 . 'O /-o~~~~~~6 -A 75e 0 7' ( .I . -- -

-L7Z- _I7 13 lS . 7 . 0 7/ 7 63 1 -'~. 
i

1 1 2 2 63.6 75'7 0 7 S'7 (7 3.5 ,/
16[S 75 /2. 3.6 57/ 0 ~757/ 6;k 0.2 y

SZ 65.1 -75 . 759 3.1 0

75L'61 /3,3 L2 2 . 0 75.? 6Z.6 _-

_0 . 7 .3 62.57 .i79 0 6 - ---- O '/,A

-- S~ '' '1' . ..2 .00 -
A- -

0 55 .68 (o. .7 53 5 '3 4- ~ -

*6.1 . .e-- I 
/L.12.7 30

0q30 * . -9. < o 3~9 04 -

Note:! ol. 3 -Co. 4- ol.S - weight and attaehments - Col. 7; Col.7- Cot 3-Col. 8; Col. 4-Col. 8- Col. 9 .A. 5c* 5 /O-2O s /

Reported By: -_ _ _.-_ _ Reviewed By: A c (Are

Title: 6 eCO 5 Tide: e or

Signature: 
Signature: 4* £ & 7

Date:-~'/Z- Date:_______________

/50

1407

00

offiu

0 0z

6



Date: RWELL COMPLETION LOG

Weil No.: 3 PrOjec: /00-H g Location: 2o0 i Drlling Contraor.? e a C4
1. 2. 3. 4. S. 6. 7. 8. 9. Fill Material Comments

Time Total Stkup Bin Cag Tape Correct- Cor Tape Fill Overlap
Casing Reading ion Reading Depth Type Amt Unit

___ Z. I P. (0., 0 /0-3 f5 1 ~ 3_

06Oo /5.6 . .7 e$ 0 /0.3 M4 - _ _-_____gee_

/0-8 . 6. . 6 0 4 ?3 7 1
/.7 i . / _I3 . / ,7/-

-3 0 ) 0 0 -- 8 .78 -/

Note: Col. 2 -Col. 3 -Col. 4-Col. 5 - weight and attachments -Col. 7; Col.7-Coll3-Col.8; Col.4-Col.8-Col.9

Reported By: T zTt :>kes Reviewed By: I b). Il e

Title: 1 9 grS Tide: 0 0 _ I's

Signature: Signature:
Date: D31 ? 7 Pate: _____-__i_

n-T

;0I0



BHI-01101
Rev. 0
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BHI-01 101
Rev. 0

APPENDIX D

WELL DEVELOPMENT DATA AND GROUNDWATER SAMPLE REPORTS
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Rev. 0
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BHI-01101
Rev. 0

For ejfjr O Vly
Well No. 199-D3-2 Date: 8/2897

WELL INFORMATION

A. Outer Casing Diameter 10"

B. Inner Casing Diameter 6" A K
C. Difference in stick-up 0.4' B -

D. Stick-up of outer casing 2.87'

E. Thickness of well pad N/A
G F

F. Depth to Water (TOC) 81.10'

G. Total depth of Hole (TOC) 108.6'

H. Screened lnterval(TOC)85 - 105'

I. Screen length 20.00'

DEVELOPMENT INFORMATION
J. Depth of Development pump intake. 105.25'

K. Depth (below water) of Transducer during drawdown/recovery. 17.355'

L. Depth (below water) of Transducer during slug test. N/A

EQUIPMENT INFORMATION
Serial # Calibration date

Hermit 2K-625 N/A

E-Tape

Transducer 7441

Comments: Pumped at 30 gpm for 10 minutes with a drawdown of 0.038', stepped to 60 gpm as 30
gpm causing little apparent drawdown. Ran pump at 60 gpm for 32 minutes with a drawdown of
0.079'. 2220 gallons total pumped during development.

BTOC = Below Top Of Casing. BLS = Below Land Surface

D-1



BHI-01101
Rev. 0

For jn{r etiin Only
Well No. 199-04-13 Date: 8/ 6/97

WELL INFORMATION

A. Outer Casing Diameter 10"

B. Inner Casing Diameter 6" A D

C. Difference in stick-up 0AB.

D. Stick-up of outer casing 3.1'

E. Thickness of well pad N/A
G F

F. Depth to Water (TOC) 80.74'

G. Total depth of Hole (TOC) 98.42

H. Screened Interval(TOC)75.0 2 - 95.02'

1. Screen length 20.00'

DEVELOPMENT INFORMATION
J. Depth of Development pump intake. 94.2'

K. Depth (below water) of Transducer during drawdown/recovery. 17.142'

L. Depth (below water) of Transducer during slug test. N/A

EQUIPMENT INFORMATION
Serial # Calibration date

Hermit 2K-625 N/A

E-Tape

Transducer 7441

Comments: Pumped at 26 gpm for 19 minutes with 11.2' of drawdown, stepped to 15 gpm as

drawdown had reached pump intake depth. Ran pump at 15 gpm for 30 minutes with a drawdown of

5.8' drawdown, then stepped pump to 20 gpm for 31 minutes with 9.2' of drawdown. 1550 gallons

total pumped during development.

BTOC = Below Top Of Casing. BLS = Below Land Surface

D-2



BHI-01101
Rev. 0

For 
8I7in Oly

Well No. 199-D4-14 Date: -8;7/97
WELL INFORMATION

A. Outer Casing Diameter 10"

B. Inner Casing Diameter 6"_ A

C. Difference in stick-up 0.44' E

D. Stick-up of outer casing --3.5'

E. Thickness of well pad N/AF
G F

F. Depth to Water (TOC) 82.66'

G. Total depth of Hole (TOC) 102.59

H. Screened Interval(TOC)79. 6 - 99.6'

1. Screen length 20.04'

DEVELOPMENT INFORMATION
J. Depth of Development pump intake. 99.0'

K. Depth (below water) of Transducer during drawdown/recovery. 12.24 '

L. Depth (below water) of Transducer during slug test. N/A

EQUIPMENT INFORMATION
Serial # Calibration date

Hermit 2K-625 N/A

E-Tape

Transducer 7441

Comments: Pumped at 26 gpm for 31 minutes with 4.7' of drawdown, then stepped to 35 gpm for 26

minutes with 7.4' of drawdown. 1720 gallons total pumped during development.

BTOC = Below Top Of Casing. BLS = Below Land Surface

D-3



BHI-01101
Rev. 0

For Infefiirn Only
Well No. 199-D4-15 Date: 8/$/97

WELL INFORMATiON

A. Outer Casing Diameter 10"

B. Inner Casing Diameter 6' C

C. Difference in stick-up Z- B

D. Stick-up of outer casing .35'_

E. Thickness of well pad N/A
G F

F. Depth to Water (TOC) 82.35'

G. Total depth of Hole (TOC) 104.15'

H. Screened lnterval(TOC)81.2 -101.2'

1. Screen length 20.00'

DEVELOPMENT INFORMATION
J. Depth of Development pump intake. 98.5'

K. Depth (below water) of Transducer during drawdown/recovery. 15.72'

L. Depth (below water) of Transducer during slug test. N/A

EQUIPMENT INFORMATION
Serial # Calibration date

Hermit 2K-625 N/A

E-Tape

Transducer 7441

Comments: Pumped at 25 gpm for 23 minutes with 0.48' drawdown, then stepped to 60 gpm for 52

minutes with 1.3' drawdown. 3695 gallons total pumped during development.

BTOC = Below Top Of Casing. BLS = Below Land Surface

D-4



HR-3/100D Well Development
Well D3-2 Drawdown at 30 GPM

0.5

0.4

0.3 -

0.2

Initial filling of riser pipe
.. ...- - -.. .

C)

Temporary iecovery as 30 gpm flowrate is established.

-/

0,

0 0 0 0 oooC

CA

0.01

I I I I 1* 1-I 1 I I 1 -1 1 1 1I 1

0.1
Elapsed Time

1 10
Pd

4 4. llIIOIA I A%'.A II II 141.141013I dIWWIVit I

0.1

0 0

0-0.1

-0.2
)

-0.3 +

-0.4

-0.5 1

0.001

0



HR-3/100D Well Development
Well D3-2 Stepped to 60+ GPM

0-) u~ 000 0 -Oocfc3 0c2?i O~o~

0.1
-0.50- + 1

0.001 0.01
Elapsed Time

I---A- + 0

10 100

0.5

0.4

0.3

0.2

F 0.1

0 0

o0-0.1

-0.2

-0.3

-0.4

0
0z

6

kilW lA IAlWIM11 141 W -Pttll itIWO Will

I



HR-3/100D Well Development
Well D3-2 Recovery

0.1

0.075

0.05

0.025

0 -

-0.025

-0.05

-0.075

-0.1
0.001

0 (

0fX~ ~3CPli

o00

a !
CD

000
0 0 CD

0 0
C)0 00

0
0

0.01 0.1 1
Elapsed Time

10

++H--+ |
100

0D
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HR-3/1 OOD Well Development
Well D4-13 Drawdown at 26 GPM
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HR-3/100D Well Development
Well D4-13 Drawdown at 15 GPM
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HR-3/100D Well Development
Well D4-13 Drawdown at 20 GPM
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HR-3/100D Well Development
Well D4-13 Recovery
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HR-3/1 QOD Well Development
Well D4-14 Drawdown at 26 GPM

Initial filling of riser pipe
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HR-3/1 QOD Well Development
Well D4-14 Stepped to 35 GPM
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HR-3/100D Well Development
Well D4-14 Recovery
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HR-3/100D Well Development
Well D4-15 Drawdown at 25 GPM
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HR-3/100D Well Development
Well D4-15 Stepped to 60+ GPM
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HR-3/100D Well Development
Well D4-15 Recovery
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BHI-01101
Rev. 0

tMPe L) AM "Or WW - wOer bnPW ?//27 Page1 of I

Sampling CY Quarter August 1997 '''m"a*i"r

Well Numbier: 199-3-2

Total Purge Volume (gel): Purge Flow Rate (galhmin):

Hydrostar Subtersble Time on: r /
SAMPLES COLLECTED

BOLNBS Field Analysis
5 INORGANIC BY TEST KIT (Heasajent Chromuum) (None)

(Ilfte /
Q|!hre.e V/I vq/ves ,vrcle~cI

to 7..o o0.0 2-0 -r

TOWa No. Bottles 3
FIELD MEASUREMENTS

Water Level (TOC). pH Seriai No.: r

CcndlTherm. Sal No: /Y */QO 0.0O. Sernal No.: __/_/_

Temp. (C) 49 /.--

Canld. (pscm) ) ~ ;2i , '__ - - -- - - -- - -

Turb./(NTU) 7.2 .'GW 0 .__ 0

Chrome VI ___ ___

FIELD OBEERVATiONS

Water: ee TC 9p eilN. O 235

General ProlhemslUnusual EveNo.: Y -De o

Equipment I rreg-)antfes:

Contaner ir/egu7anties:

Comments: A V1

Well capped andae 9 Yes No Samples preserved with ice: Yes I&. No

Samples Surveyed for Gamma Radiation RPTs Yes No

Data Recorded br4 -7
Pe mm sgn name

Data Checked by'

D-18



BHI-01 101
Rev. 0

' 924q7 I Pagelt of 1
Sampling CY Quarter August 1997 caI Paghot

Well Number 1994)4-13 -- cAr-k e uc u- "(Li

Total Purge Volume (gal). Purge Flow Rae (galhmin):

HydTostor FiS e Ieen: ~4 /~
SAMPLES COLLECTED

ON= ^d Field Analysis
1;125ml;P INORGANIC BY TEST IT {Heavalen Chmmm) (None)

Total No. Battles 3
FIELD MEASUREMENTS

Water Level (TOc): { C. pH Serial No.: O 2
CondJTherm Serial No.: 0. 0. Serial No.: (g3
"'" \ N l 2.2Z L 

_ _ __rumH 292. 12-2L - -1zc_ ___

Temp. (C) 20.- . - -- -

Cond.(psem) S O( 7 05o 
__7

Turb. (NTU) S4.(- /.,5 /_ _ 
_

Chrome vi 0,517 0OV/ 0. 79-

FIELD OBSERVATIONS

weather. '/p - 4-/ e/o ,.4d
General Problems/Unusual Events: /1 /o A,-

Equipment Irregulanties: ///-

Container Irregulanties: /fA t4.

Comments: S 0-5 o.ev,,. . c,.- -i ASeeo.

Well capped amdeckrd Yes I No Saupies preserved with Ce Yes 1 No
Samples Surveyed for Gamma Radiation by RPTs: Y Is

Data Recorded by- 0 , D ate A , 7
f""*""O"' 0.eData Checked by:

onnt ann san name Oat

D-19



BHI-01101
Rev. 0

Prject: D Ar t H Spd - Waaer Sa5ping7.7 -- Ps of I

Sampiing CY Quit.: AugSt 1997 H,

Well Number: 199.04-14

Total Purge Volume (gl): Purge Flow Ra@ (galfmin):

Hyd- ater Sub--oble Time eon

SAMPLES COLLECTED
BOLNBT7 Flkid Anatysis

14e l 4ORGAC BY TEST W (H vaimnI Chroum) (None)

Tobd No. BoUles 3
FIELD MEASUREMENTS

Water sel (Toc): C pH Serial No.. eo--2 9

Condrrherm. Serial No.: 4 tO 0 5. 0. Sel No.: 7 431
Timea -- 3 'i l q '$kf

pH .(w Z 24Oi &6 _7

Temp. (-C) 7 ,. g )( ,,

Cond. (paterm) / /o -//0

Turb. (NTU) 3*.

Chrome Ai &/,V 20-0

FIELD OBSERVATIONS

weather: / 4 6 e i 5u/C) a . -r
Genge ProbGmsIUnsuMl Events: A

Equipment irreguarities: AV"

C-n irreuri:

Comments: /\,O AL

Wel capped aatoed: Z Yes, hNd Samples preserved with mce: Yes No

Samples Surveyed for Gamma Radiation by RPTs: [Yes 9 No

Data Recorded by 7_ /_

Data Checked by* -a;-

D-20



BHI-01 101
Rev. 0

* "'~ ""ji"g?-7 Page 1 of I
Sampmng CY Quarter August 1997 Calultin:

Wei Number: 199.74-15

Total Purge VOlume (gal): Purge FlOW Rat. (gaymin):

ySubma" 1 Tme - 0,83-7
SAMPLES COLLECTED

BOLNB8 P Field Analysis
412Vt'P INORGANIC BY TEST IT {Hwavalotr Chtmmkun} (None)

Total No. Bottles 3
FIELD MEASUREMENTS

Water Level (rOC): S. H pH N No.: C7:.r- 3 -
CondIfherm. Sert frNOcqtOO5 0. 0. Smi No.: ___/_

Tme 0 PC Z_

pH 2 V6
TOmp.(c) /7.c /,,7 /7,/
Cond.(ps/cm) S ,2 -, y-

Turb.(NTU) $37 /.Jo _._-

Chrome Wv19 197t/ 2, ?o

FIELD OBSERVATIONS

weather O r r e l& -

General ProblemslUnusuaf Events: 4 o

Equipment Irregularities: "- #L

Container Irregulanties: ;W1e

Comments:

Well capped and1W".- [ Yes 1: No Samples preserved with ice: 12 Yes (ZNo

Samples Surveyed for Gamma Radiaonrt by RPTs: Yes No

Data Recorded by. h :'7197
me sges -Das' -

Data Checked by'
Pmn o sWq a. U

D-21
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